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(54) VOLTAGE-GENERATING CIRCUIT AND DISPLAY EQUIPPED THEREWITH 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a voltage- 
generating circuit which can obtain high voltage to a request 
and also has a large drive current. 

SOLUTION: A voltage-generating circuit is composed of a 
capacitor CP1, an n-channel MOS transistor NT1, a P-channel 
MOS transistor PT1„ etc. The source terminal S of the n- 
channel MOS transistor NT1 is connected to a node ND1, and 
the drain terminal D is made the output terminal of a negative 
voltage VBB. The source terminal S of the p-channel MOS 
transistor PT1 is connected to a node ND1, and the drain W 
terminal D is made an ground terminal. Each terminal G of the 
n-channel MOS transistor NT1 and the p-channel MOS 
transistor PT1 is connected in common, and clock signals 
CLK, /CLK where the phases are inverted virtually are applied 
to its common junction and the terminal of capacitor CP1. 
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(57) [S*b] 

a * * mm. mm * m-r z> ^s. m £ 0 ss * s . 

t^MOSh?y^NTl. RtCpft^MO 
/UMO S h ^'^iS'NT 1 ©y-^Sf SiV- KN 

lfiy-^S^Siv'-FNDl 
*v<tt*Di&*«*«Hf-i: nf^hMOSh 
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1 

ft*: y- KS:^LrW3£^«fiES:«±i-« 

£ft, mx&itoKW£.<nmj3M*b snsnf^ h 
lay- KKSttSft, ffi^a^tfffitf^SftSp?- 

J£j&£ft, 
ft, 

fttlfBp^^^^ H y y^^l4Nl> :n/Ujt(CMO S F 

ftjfS 3r + ^ ft p §U r> x )V ± fc: BU»»fi»; S ft & n ^ + 
h 7>^^MO S F E TCO^—^m^-RXI K W 
viS^ftiiasJM^ft&t^i: ir»S*n, *r<oy- 

J&£ft, 

HufSn^^l- h^y^^liPl^/HlCMO S F 

ft, 

ET^tTM^5^t)i:, -?rco/<^^ y- hmte 
Sr»Sfc«){c^«ffi3a4KNM!>3i^(c:Hi^p* ft, 

^/u h 7yy^^oy-^W^lP K 

y - Kt-*3tt*ftr*5r <t ^M^tsio^s 
M5ttiai8&te#7;*S*£±K»j#£ft, 

* , hu iB # 9 * stft _l m jejs £ ft fc m * ^ co m 



(2) 2001-251847 

-r5«flE#£ia!». 

^o*-#o«^-^*ii«*ft/t*sij<7>y- Kfc^LTB? 
y-**s^\&tf f ix-r va^-o-^d^fltiiBy - i o 

tl5pff^h7Vy^^^tlT, ^<7>#y- h 

©miE«£EWAiH^tt*3i»JI«*ft5^i:t>^, itfJfB* 
*ii«jtt*ftfcy- h^tt^ft^ftM<D*&<z> h7^y' 
**##*l«£ftfcy-- Kicy d^^Uo. mi 

n ^«*#Bl&D£ft5«jE*£lsJa&o 
JgfS* ft, 

^ WMS&Ti^-v^tv h v yy^^{j:Plf>x/ui:{:MO S 

*ft, 

^tjffi^p^-r^^ h v yyy^lj:Ni[)x;H(:MO S 
#D£ft, 

m IS* ^f^y^ftNi^x;ui(c SUifiJgja ^ti^pf 
J<? ig*iBfc*ftfct><oi: ItM^ti, *r<7)*y*- hiSmtf 

Rtita^ y - k mki* s ftr& 6 z. t t -r z> nt±m 

{C^fife^ft, 

FETiiTM^^^Hf:, ^o/N^ y 

tt*»6fc^«cffilE*JEffi*«^^ttPM!>3:^{c*fl6 

^ft, 

FET^iTM^5^t)C ^co/^yy-hm 
l4^5t^l;iEit«Nl^x/H;ra^, 
SfriB*^^^*>^ttNS!^3:^±^y^^Sft5 p 
^^/v b y yyy^^y-^^f^^ k^y 

ii*3Bc^ftfct<Oi: ^r^^y-h^^ 

l!^^{^3i[)x/uMO^t6P^MSJ: 
5c? (Cff0J^ ^ ft . 
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Six, 

fcfl^££ix, 

fttjffl^n^^^/u h ? y^^liPi!)i;Hl:MO s 

ffi £ % 5 mmm,& p m $ * ^ & mm 
s*x, 

Six, 

* is , m/iB^f 7 * is± s ix tz ^ nwm * * 
(ommmt Lxnm^ti, 

wm » s ixfc n ixi^ p st«*<c «fc o rjgjs 

1 2] *-^v-^£WU iJ^-t^v^OD — 15 
Six, ffi*"d«miBajBEoai*«5-ri Six£'|£ 1 <Dn^\ 
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4 

&t>* K u-f ^«^^tt*i«S!|S«ffi«l^i: * ix« JR 2 ^ 
nf + ^h7^^^fllt, WEIS 1 <7)nf 

r, 

g^Six, 

RtjfaH 2(Onft^^7^y^^(^Pl^x^i{;M 
ix, 

ifflia* tWIiPlJi /^±«CJB'Jift»fi!E S ix 5 n ^ * 

y - k s ixr * 5 r t t -r s mi±m± © 

tff^ :r 114] »3RJgl 2E*0«ffi«£|HJIj&lc:fc|,N 
T, 

attuBii 2m^^^^^^-r-5N^^^s«±tc 

OSFETi VXJ&f&Stl&b t t>tC, -tO^sx^y— 
««Six, 

Hfjfa^ 2 CO n ^ -Y ^/l^ h 7 V ^i^Pl^ rc/U_h(CM 
OSFET^lTM^S^^t)^, ^y^y- 

ix, 

WBB^ + ^^^ttPS^x/^iJciSiJ^jaSixSn^^ 
®^Sixfct>o^ ur^j*Six, -toy— hC^ffiia 

40 

[f»*JSl 5] fS*3gi 2|E«<7>«JE3S^lall»«c45^ 
T, 

1 ^C^H 2 COn 7-** h 7>^^ll UIB^ 

fiKSix, 



5 

Six, 

ii*tt*tLfct>o?t LTflgjSSix, *:«>*y— HASH?-** 
r, 

MOSFET^trf^Miini:, <D s< y & 
MOSFETttTJSjS^S^ 1 !)^ *:<Z>/<y*y 

ftjf£#y - k fd«tt ^tit/^:i m/£3§ 



(4) ^2 0 0 1 -2 5 1 8 4 7 

[111**2 0] f*#*Rl~l 9©t>fii^l *fCfB«C0 

/<? «5E*£Ih1JB teaser, 

[»** 2 i ] ft** i - i 9 m>rftd» i *{clH*iO 
JB J: 5fc*/**;h,«5 r 

mm>$L%(&^rb P ^^^^ h ? y&xft *m±, 

[11^2 4] I»*il2 3BB«<Z>«ffiH*IsIIIS€:flt*./t 

5c? n, 



(S) 

7 

a* 

IB# h7^^^#Onf t*/!' Vy > * ? vyffiUW, 
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So 

[«*JB2 8] fi^jf 2 7f£^<Z?mff|g£©^£#X./t 

3r -t is * <D&- *<z>«^(c*« £ *u*:*SU y - K £ 
BUfS^^ 1 RTI&'m 2 CO nf + *^ h y l/i>X?te%r* 



(e) 

3 1 ] 2 3-30 O^ftl^ 1 q«C|a« 

[0 0 0 1 ] 
[0 0 0 2 ] 

^^-^^^^) cpl, Hi, I2(7)pf tt^MOS 
(Metal Oxide Semiconductor) h7>"^^p t 
1, p t Z Wy/WHIBi nv l««it«« 

^n?>o 20 
[0003] z. ±tan i <o pft^MO s h v 

VB BcoHj;£#»3 0 £ £fc> ±IS^2C0 P ^ 

t^AMO S h p t 2 ^y-^^s^y — 

[0 0 0 4 ] £fc_Lffi^-Y^v^ c p 1 lj:pf t^/HM 

pU-f V/^-^[h1S^ i n v 1 MISA**^ 1 0 1:^1 
Ty n jx^«*C LK^AA^ixSc 

P^^flf CLK^I Td^j (^T, f~Lj £ 

ta-T) U"<;W;i&5£, / — Fn d 1 OttV n 1 

TlT*«ffii^6o :oy-F«ttVni^*iop 
ft^^MO S h ^^v^^ p t 1 coy — ^^^SCO^; 
teVBB J; 9[r1 b^Vv^^ p t 1 COU^^M^EEV t 40 
h p 1 ft&$&?LXi&T'r 5 t , P3 h7^^^ p t ld« 

ton (^-» j u ^ifiH^sttia^* 

•^v-^ c p 1 ^Sft^tkWLTtffi^fdV " Kn d lttfl 
(c^ix^^o fit, nco^^rii, ^2co p ^^^/um 
o s h 9 p t 2 a* Toff (a- 7) j jRteKifc 

Sfcfc* ^r-y^v-^ c p i \z.m$>&£.n* ^,tii;^cr 
y - KtttVn 1 #JbJM-So 
[ 0 0 0 6 ] y n j/ y {f -§-C L K^!&a 1"/^' j 

J^ir/-H'ffiVnllj:, $ b(cy n ^y ff-^-c LK 50 
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CO THJ l/^A- (VDD) lZttMi-Z>fttzV&±.lf£tl 
55<C_h#-f6 0 *?t, r.COy Ds/^fltCLK^ r H j 
U"</HCftSt, lWE-l' ^/<— ^SSS i n v 1 IT 
JS 2 CO p f t^MO S ^Vv^^^P t 2 fl* Ton 

J U CCO^ # ^r-Y^v-^ c p 1 tCSfciZ***! 
ttf^GND (^7VF) \Z$\^%Lfr*lZ>^t tft 

9, tni:#or;-KtttvnittfiTt5. 

[ 0 0 0 7 ] r<7)J:?ICLT, y n s/^ff-g-CLKCOl 
f*Y y /is&lzfg 1 co p f t^/UMO S h7^^^p t 

[0008] ^rc_bfsi^^6omEL^^iB]£§co^vevy' 
c p i , c P 2 ©s^t^avMcttffliDKjEbfc* u y ? 

[0 0 0 9 ] 

£E) ^O^ljig^miE (V 

BB) <7>3!flMSa* (-VDD + Vthpl) £ ft D 
SfftfiS (-VDD) «t 9 SBl (Dpfir^MOS 

p t lOL^PftEV t h p 1 #*ftf«|< ft 

[0010] tUM^ffVBB^K &6icLfc 

£*oT\ H 1 CO p f t^^MO S h7 ^ p t 1 <D 

y — ^i^^St/— Kn d 1 |W<oflMfc*&*>h£ < ft 9 , 
PI h7^^p t i coy 1 '— f> • y — ^M^jEE 

< & , ^h? P t i (Drnmrnjitmr 
-r&ztt htez* 

[0011] If:, D R AMCO !7 — K 18 

®^ h ^ vv^^colMI^ — ^><o*««tco«^^fc, 
[0012] **WIS±E3l»Jc:K^rft*iifct>©"C 

[0013] 



11 

4<*rt>M, h^^lWIE**'^ /<? 

[0014] mmmz&titt. m&^^mmtvxmm 
*or>bSB» h7y^^MIi: r 0 Nj -rs*: 

[0 0 15] ^fcf»5RJi2^|a*(D««{C*5^Ttt, If 
^•y^/b h 7 ^^ttPl!> rx/Uj^MO S F E T t 

ISp^-t^/U' h 7V^^ttNl^^il;MO S F E 

#Sfc«)JC^«ffi3a4SRNM!>3:yHcHlJiD*n, fulfil 

» P I tglJMj* ^ixS n^-^A- h T 

y^^MO S F ET(Oy-7^M 

[0 0 16] *fc»**3lc|B«^»Wi-i3^r»i, ft 

+ h 9 y^^liPl^x^illMO SFETH 

p f t^/i, h ^ y^^l^Nl^ x^JiCMO S F E T 

^I5PI^ ^±^3U5ft*J« £ *l 6nft h7V 
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[0 0 17] *?tHI#JB4iCg3«(?D#8W{C*5V^rtt, If 

tt*ixtnlx«:pS«*liJ:oT»a;StiTftSit 
[oois] iiait**2-4icas«^*w©#*«:ic 

±-tz>m.&%$L\Bimx&>^x, y-^wwKi/^y 

I*^SMtt«f i pf h 7 

[0019] Jbtaw*«ucco«W4 

coT'£6J; 9i^£6 0 gtlffi^mffi^iJiTf 
[0020] *fcW5RJS6JclE*o*W^ioi^rW:, If 

n^-Y^/u h 9 ^ttPl^ x/HICMO S F E T 

[ 0 0 2 1 ] *fcf»*li7(C|EjKc05IW{C*5^Trt[, If 



13 

*n7- + -*^h 7V^i?I^Pl^xMl:MOS F E 
OS FET £ LTJ#j££;h,5£ ^(D/^^/r — 

[0 0 2 2 ] *fcf«*q|8{C|E«W«W{-*5V^T«:, » 
#3!i5ia*0«a»*lHlK^tel#^T, iRlElSSM:3l!> 

#nfttw^7 y^^^ljlPl^/L'JiCMO S F E 

Ti: LT^ja^ixSi: £ 1>tc, ^(O/^^^-hlM 
» 5 £ ^ ffif f smH WMWgPl5>x;M^i^ 

h m<£ 5 fc {cilEmte 3*f£ N S $ * \z. WDU £ ti . 

[ 0 0 2 3 ] Sfc»*lj9fCjB*0«W{Ci3l/^tt, If 

*/i-*ift«r»«"r«P»*»#S«±^j«*ii, Bute 
#n^-y-*^ h7^^fiPl!>i^il:MOS F E 

OSFET£LTJ1?J#£ft3££ib£, ^©^y^^— 
B!f IS* ^t^^fiPl^^J: te#Ja£»J«; ^ii^nf 

Bute*/ - h^t^tiT^s^i^^^i.btSo 

[ 0 0 2 4 ] ^fcfi^^l 0(C|a«(^^^lCjot^Ti^, 

t»*iB5ia«<7>«ffi**iHiKtc*5^r, ^ttEm&ttv'y 
ur»j«$n, miB**^^^^©^Jte< <>— ^<o« 

ffilH*a»*»^-»fc^$n5tnSXttpa« 

[ 0 0 2 5 ] *fcf*3}tJB 1 1 (Cfa^^flfC&^Tte, 
»3RI||5|E«(Z>«£E«*lHl»JC*3V>r. ^I^[h]^^^7 
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[0026] Jbf5ft^ii6~i i {ztm<Dmm<D&mf& 

t^oTi, »*«5ia«o*Wi:H«*f^ffl»*«:» 

15/- K«c*itt*ix, te*i&siWIB«ffiotii*<B^i: $n 

^ixSf 2^)nft^h7>^^^it ffilE 

[0 0 2 7 ] S^l|H«6^^lSOp^+^^h7V^ 

[0 0 2 8 ] ^fclf^^l 3{ClB«(7>^^{Cj3^T^, 
2|E«0«ff»&lHltt«c45t^-C, ^ttla]ttH3 

|B*1 cOn ^-V^A- h 7V^^iiPf[)x;V±(CMO 

fc^^tfriaSffiffl^^K P M * 
m$tl, iHIEf 20nf + ^F7^^^Pl^ 
/I'iCMO S F E T i IT«^ tl5 i H C> ^C0/< 

ICSggi* *L, fiffE* * n P M * m ^JblCglJ&^fK 

[ 0 0 2 9 ] 4«C|5*iO*W*-*5V^Ttt, 

13*1 con^-v^/i- h ^yy^^l^Pl^x/uiCMO 

mte^^^fc^tcmfsmi±ffi^^^^fSPM^^^^^ 

[ 0 0 3 0 ] *fcS»3jttRl 5 (Clfi^(7>^^{Cfcl^T^. 



15 

[oo3i] jttsif^iii 3-1 5{zmm,(D^m(D^m 

t^Tte, 2 0(D*^v^£'1f U -etl^t^^^ 

^r^ffUBSH^tt^iB^i: £2x3fg l <K> n ^ -y ^ h v 

^^OHUl5mffffi^^^^^ii^^^tl6<^ <bt^^. Till 

[0 0 3 3 ] ^TtlS^ill 7{CfB«03g^{C^Ttt, 

^ xyH^MO S F E T <t Lt^^tlS ^ i * 

[0 0 3 4 ] *jfcf»3fciBl 8l-|B«©*WtCl*5V^Ttt, 
f»*Jgl 6l5*(Z>«ffil8^ig*S«C*5t>r, ft [3 ft (3 2 

IB** 1 <On h 7^^^I^PS^ :xA-Jt(CM 

OSFET^ltM^5i^t)i:, ^o/^;, ; 7>7 ^ - 
*«E$n. tWIB*jB2<7>n7-**/U h7y^^ftPS 
CmyuJbfcMO S F E T £ LT»«*iiS £ <b *>(c, ^ 
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=t/Mc*«£*u miB#* + ^^^«:psi^ai/i-±{csu 

[ 0 0 3 5 ] Sfc!»*JB l 9 fcE«<D»Wfc:*3^TW:, 

7^ifi±CM5n, 1WI2*IB lWf 20nft 
[ 0 0 3 6 ] _LjEt»3ft*I 17-19 {wlEtt(7>5l^<0** 
'<-*IIlK£jefc:4lt*.S£ 

[0 0 3 7 ] P*£j&tc £*U£, * n s>*A;fc{i#£: l o 

fc, j &frLitmm®&&mmLx$bm&)izm 

[0 0 3 8 ] £fc»#*2 i^re*^3gW^:fc^Tte, 
B** 1-19 (D^fti^ 1 Jl(cfS^comEE^^EH]^(c 

[oo39] mmm^xHiz, p ^ ^«#^*^» 

mihb s 7l/isX& 1 k1lLMK TOFF (^7) J £-ttxfr 
b±fey- K^rEf;E(cr^6^iflci:oT, gj^^J 

[ 0 0 4 0 ] *fc|»3ftJB2 2tcfa^o5IPj{c:*5i>r^. 
W*JB 1-19 <D^-f ftfr i Tl(c|fl^comffi^^©^(c 

[o o 4 i ] i 00^7 a ytm^-^m 

50 [ 0 0 4 2 ] *fc»*ii2 3(Cfa«CO^0^tC*5^r^, 



(10) 

17 

xu 5 KU'-r ^w^o— *^mtay - f(c«^s*x, to* 

^iWflMftKH^i: ^hSpf-v*^ h7V^^^i 

v>**o#y- h«^tt#iI*Sfc£*x5£ £ t>fc, 
ii^Six*:^- h«^^WIE^ + ^^^<D«i*«>«^ 

[0 0 4 3 ] *fcW5RJK2 4{ciEfS<7>^9!£:^Tte, 

Six, fiijfSn^-y^^ h T^^^X^p^ -y^A- h 9 

-f So 

[0 0 4 4 ] *fcW*J(2 5iCta«<Z>*W^*5^Ttt, 

ti&*t^^ ifroift^fciffiHs $ ixTt oo y - 

w^xt^ k w i/m*<o~Jr&mm; - k<o i o^*«e 
Six, te^^mtamJEottj^^^snSn^-Y^/uh 

-oy-Kic^Six, te^SMttW^SixS p 

3&«*aiE$ix/t:y — KK* n^^SixT JLo, ffllB** 

#^EP#DSix£^ t^(?)Sti:t5o 
[0045] *fcw*ii2 6(cga*o»w«c*3^rw. 50 
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Six, *MB*n7-*4;i' h 7 >"&x*RXfi& p ^-r^A- 

h7^^n miE^7^*s±«c?efiS;Six*:^»ft 

SSr^co^SfrJi^ LTff0j&Six, ffJfS^^v-^co^ 

[0 0 4 6 ] 2 7iC|B««>»WJc:*5l^rtt, 

W^^ti5Si^)nf^^/uh7yy7^^ y- 
-Ftc^Six, y-^«w Kt^r viH^-ott*-^ 

[0 0 4 7 ] *ltf»3Rgi2 8{C|E«^*W«C*5^Ttt, 
If 2 7fB«<D«jE^^laI|8S^{gx.7t^^g^*5^ 

T, £ t>miB«ffi5S*li]|Sl*^f7^SS_b^rii: 

Six, ftfjfBffU&tffg 2 cDn^^/u h7y^^ll 
fJIS^ ^ ^ StR_L S ixfc**f*JB Sr-t <offi»« ^ 

^^tjfS^^co-^ fc^SixfcnM^fcjcoT^ 
^Sixr^S^^^r^^t^-T^o 

[0 0 4 8 ] ifcW* ] *2 9{Cf2«CO^^^j3^T*i, 

nb^f-t^^^^-TJ^i: WM S ix & #B'J co y - 
K^^ltK(Z)tEI:14t5t^t 5 l)or, y — * 

#jH^t> v k i^>r ^^-o— ^ffliay - kco 1 o(c^^ 
Six, «i*^m«B£^m*«^^Six6»l©n^-y 
^/uh7y^^^<l:. y— ^^^-XU 4 ViS^^tD— 



19 

5 <Dffinttmftffi*ft&MS&$ ft & t t & 

[0049] ^tzm^ms o\z.mn<o^m\d6^x\t. 

[0 0 5 0 ] ±lHfS^Ig2 3-3 Q\zUm<D&m<n&M 

r. tfrx% 6 j: pl^^Sc iiS*m^r§^3A^-ffl 

^ ^ y J; o ttE ^MT' # S 

X o tefcS. £ fele, -co J: 5fcSE*j««£ ^ 

[0 0 5 1 ] £fc»#«3 1 £BB*<Z>#Efc:*5^Ttf:* 

2 3-30 <z>^-f ix£> i ^Jf^fSi^^/E^fH}^ 

[ 0 0 5 2 ] fRHUfifctC **xtf, KDiJ/jlL/^/UfSIH] 
[ 0 0 5 3 ] 

imm<omm^jfm] (mi^mmmm) eat, 

[0 0 5 4 ] £"f\ g|lt*BLt. *SlO^I(D| 
^ t'V^'^-V^v'^) CP1. nf t^/HVIOS h7V 
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^^NT 1 , RU'v ft^/i-MOS h P T 

[0 0 5 5 ] C iilBn^-Y^A-MO S F7 Vv 1 ^ 

* (S»h7^^) nt i <z>y— *«HF-sav— k 

yy^^PTi coy— *tftfF-S)&*y — Knd l icttffi 
Six, ^^Fu-fyKD^SMf (S««fc«m 

^iX^o ^LT, :^nft-t>/^MOS7>^^ 

- KH^Gfl*ii*«c$ix, ^o^il^^te^n ^ 

[ 0 0 5 6 ] ±lay— KND 1 Mtt^-^v-^C 

p i <z>-#com»^^£*x, m^cDm^^^p^^A 
p^^ft^-cLK, /clk ( r/j tt^aste^ 

[0 0 5 7 1 ecoj; 5{c***ixS*:|llScojlg1S 

112 (a) , (b) (OT^S^I^fKt 
mZtl&t p ^^ff #C LK, /CLKil 

[0 0 5 8 ] IfJH 2 {C^-T^J t 1 £*3^T* P y 

tCLKi« r L j (o*>h) i:»kLfeJi)5 

J<? KND 1 (DtffiVN 1 ^ITlTfttffi JfcS 

(B2 (a), 12 (c) #BB) 0 ;:<D£#*Py*« 
#/CLK^ THJ U-<;U (VDD) {Cft5£, n ^ Y 
^yUMO S h7>^^NTli^ ToNj L, 

/WCP 1 <z>^*KJfc#IL/tS#a*y — KND lltOM 
^tl^AtPo f LT, ecoS^rfS, pf-t^I/MOS h7 
y^^PTl^ TOFFJ WIM&Sfctf), ^r-Y/^v- 

# C P 1 (C/g^iA^iX, ^JxlCJ^CT/ — K«ttVN 1 

3&*Ji#-r6 J: (12 (c) #08) o 

^ [ 0 0 5 9 ] P#^iJ t 2(C^ D ^^ff-^CLK^ 

thj u-</Mc»t:L^#>&£, ^tii^ir;- K 

tfiVNltt, S bf-^ p ^^ff -§-C L KCO fHj U>< 
^ (VDD) (C^^-#-5^fc^j£±ff SixM(-±#-r 
5 0 ^fc, r co^ p y ?{m -§-C L Thj i/^/Kc/i 
5<t, pf t^MOS h7>^^PTl^ ToNj 
L , :^)t^t^^CP l«cjB«>5&*ix/S:««f^G 

ffiVN 1 tt{£T"f5 X 0 left© (112 (c) #BS) 0 

[0060] jffii^r , 0#^J t 3 \z.a^^xnxi^ p ;^{f 
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T, P KU"T >«f D OtE V B B ^ft^Ejtt 5 «fc 5 

[0061] ±E«fiS;^*:SI*<7>»ft<D«jEEa5 
£laIS&{£*5^T, ft IE V B B ^IHE^IM^ , 
(-VDD + Vthp2) fc45„ 

[0 0 6 2 ] Sfc, ffiMtEVBB«< *orfcn 
ff^MO S yy^^NT 1 £: TONj 5V 

[0 0 6 3 ] mtbhy^i?** k^T* n*?** 

[0 0 6 4 ] W:, H3^#BSLT^ft:SffiJi{C^ 

a: /!✓ • P S r> ^ /l, (p — $ ^/i, * N _ r> ^ /u . p _ r> ^ 

[0 0 6 5 ] r^-C, fiMSn 7- h 7^y^^NT 
1 ttPlf) x/l^itCMO SFETt iTM^tl^i £ 

[ 0 0 6 6 ] SfclKEpft^h^y^^PTltt 
Nl^x/i/iCMOS FETi Lr*J**il5^ t> 

[0 0 6 7 ] ^-r^v^c P l iiP^r/ ^yi-_bic 

S'Jift^jaSnS nft^MO S F ET(Oy-^M 

^<7>y— hSS^Gd^iay- knd l C«^ixr^ 
[0 0 6 8] J^_blft^LfcJ: 9^, mi 0>3Mfetf>»1fc<D 

[ 0 0.6 9 ] (1) ft^ft^ffiV B B*HS< fcoTfcn 
f t^^MOS h7Vy7,^NTlMHC TON] "f 

[ 0 0 7 0 ] (2) gBtt h 7l/is*# Htpf 
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[0 0 7 1 ] fe*3, JilBff l (DUffiojgttttElTO* 5 
«lt'ilt6^^ t>r*^ £ 0 ■ JilHjB i olllSoflg 

P » v- V => v S « ± f - * "f & W £ ^ L fc # C ti PI fe 

[0 0 7 2 ] • [^«ff**[iI»SttH6 (ct^-T J: 9 

tc, ^7^iM:M^^t)^fcoTU^o - 

nff^h^^^NTlMpft^/l' 

h7y^^PTiil ffjls^^^StgiojiFfliteSije 

-h««Gtt, f'l^l^JS^DA (Cr) »Iiaot 
[0 0 7 3 ] , ftiJfE^r^/^v-^ C P 1 t>#I!B^7^ 

r) H(aorM^6 0 ^v^cp 
i, PTi«y-h^#mio2^-w m 

[ 0 0 7 4 ] (f 2^>ilOW) £*T\ 

isX*:<nm&-fz>m.m&%^-fz>o 

[oo7 5] %z<DnM<DmMtmtzmi<nnMmnt 

[ 0 0 7 6 ] ^<Dtz!£>. 9c<om 1 fC^Jl^S^fclttffl 
d ^^ff LK, /CLKCitx. 

^O^^iifBn^ -Y^/L- hMO S 7yy^^NT 1 ^O 1 
p ft*^MO Sh7 >v^^ P T 1 O^-^ 1 '— 
0*ii*jB5^tcHlJtlPL. a I N v l ^r7>byc^ 
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[0 0 7 7 ] 0 ft? a y?\t^C LK^Hl^Dtt* 

is/- fnd i zjE^E-Vtrnt-th^tfrx*^, -<Dt 

[0 0 7 8 ] £A±fj^ L7C cfc 5fc, m2COH^(7)^teO 
(1) * p iy ^ A^ff 1 oCTt &7^#>, [T^Py 
[0079] (2) -r ^ i nv i &frVtzmM$b 
^fir-nitsci 6 0 • -f i n v i 

Sr^Lfc^ p ^ff^CLK&JbfEn^-Y^A' hMOS 
>y<— $ i n v i ^iij^>: 4: t>r-£ 6 0 

[0080] (S3 (ommomm) *mm^^ 

[0 0 8 1 ] ^(^13 <o|£*<a7g1*£ffilE*i <o%mm 
£ < li*©H 1 t^Lfc«JE»^lHlKS:— ^Hje^B Lfc$£ 

[0 0 8 2 ] #*»©j£tt<7>«ffi«£ll{i&tt, 2oCO^r 
Y^^v-^ (#> tf V^^r^/^v'^ ) CP1, CP2^f 

*tt$ftfc*JBiJ/- KND 1, ND2HUf^* 

[0083] ^it, ^^^-s^mflBy — KND 

£ $W n ^-Y^/U h 7 (NT 1, NT2) 

(PT1, PT2) ££^LT, -eco#>r- 

^G#5>Mc*a§»ifcSjh,TJfe5 2m^(D h ?y^^ 

*t (N T 1 , PT1) , (NT 2 , PT2) ^rlit^ 

<5 o 
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[0 0 8 4 ] Sfc, IffllH* b 7>"&X#Me>n 1 ?*r*/i' 
h7^^ (NT 1, NT 2) WKt^OW (®£E 

[0 0 8 5 ] SfcjC, miB*^ + ^^^CP 1 , CP 2 
£>SME/ — KND 1 , ND 2^^^^n^lMUJO^ 
tt, S^ICfitl^SK Ifc ^ d ^ fit C L K, /CL 
KtmiNZtlZ? P ^{f-^A^i^l, 2££ix£o 

/(? [0 0 8 6 ] ^c, ro«t5(c*s^n6*sft^ffi 
li*t ^ >T 5 y + - h tTRSt 5. PHI 

0 iCTF-f t 1 iCjol^T^ P y Pim^C L r L j 
\"<)V (O^Uh) (C^{b'L*&#>6£, /—KND 1(7) 
IfVN 1 iifiTLT*lffi:4 «9 (Hi 0 (a), 

(c) #BS) , ^Cftotnft^MOS^y^ 
^^NT2^ TOFFj ttl(CflTt5tit)tpf t 

^/nvios h7^^PT2^ Ton j VtmicWrf-f 

60 ^Dy^fl#/CLK^ THJ 1"</L- (VD 

^ D) i£Xft:L#8i>3fc, y-KND2(DltVN2lt 

^ p y?it -%/clk<d thj u-^/u (vdd) \z.nm 
■f S»»?j£J:ff *ttJi*L (110 (b) , (d) # 

13* Tonj ^(c^tr-r5^ir t>l:pft^MOS 

h7^^PTi^ toffj ytm^wrr-rz* 

[0087] Z.<Dt% . ±!5pf + ^MO S h^^v 1 
^^PT2^ TONJ tSO|C#ot, ife^r-Y^^v-^ 

c P 2^jBat>ii**u«ffif^GND^5l#tfe3&^6ii 
feo, *nic#or y - K«ttv n 2 ttffiTts i 5 1- 

30 65 (Bio (d) #K) , 

[0 0 8 8 ] _hfEn^*^^/UMO S h^V^i? 

NT 1^ TONJ t5^C#ot, ^h7>y^^NT 

1 co K l^-T viB^DWa^**'*^ C P 1 
WL3t«flrdsy— KND 1 WJcattti&tPo ^ IT, ^co 
^#fi, p ft^«0 S h Jlsis^f PTli 5 To F 
Fj ttHSf-fcSit*, CP 1 {C/g^iA*^, 

(Hi 0 (c) #BS) o 

[0 0 8 9 ] 0#£ij t 2 tCjo^T^ p y ? \t %<Z L 

^ KA« Thj i"<Mz.&.i)c>\-,tbihZ>bbi>\z^ ?vy>?{t 
VCLK^ t" L j is^MzXIt ^ , ±1B^*J 

[0 0 9 0] P^PSJ t 2{CjB^Ti> p y?it 

#CLK^ Thj U"</KC«-ffcLttii>5i, /— KND 
l©tttVNltt t ^ P 5/ ^ff #C L KCO THJ U-^<;U 

(vdd) tc*i^-rs»^:«tjS±tf ^n±*L (no 

(a) , (c) #RB) , *ill:#ornf + ^MOS 
h7>^^NT2^ Tonj ^ffitc^fff^^ir^l- 
pff^MO S h y P T 2 & To F F J VtWi 
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/HC^YfcL /-KND 2©tttVN2ttfiT 

IttlEi^t) (BIO (b) , (d) #BS) , 
Cffotnf + ^MO S h 7^^^NT 1 3&< l"OF 
Fj ttm^^fir-t-fti: HCpft^MOS h7 x y^ 

T-*>5fc«i>, KND 2 iSttWEGND £<7>BBfc:IK 

tt«J£ (Vthp2) £-f, J— KND 2 CO 

[0091] Z.<Dt^ , ilfBpf t^/HVIO S h^v 5 /0 

CP 1 ^^^^ntWGND^^I^^tl^li t 
ft 9 , ttWoty- KSttVN 1 «t 5 f- 

ft 5 (Hi 0 (c) #BS) 0 JifEn^-^^/UMO 
S ^7>^^NT2^ TONJ f^OC^oT, (rI h 

P 2 co^fiMfcfctfiJ Ifcl^V- KND 2«Uc«nia 
fro ^ir, r<o«wra\ pft^Mos 

i?PT2^ TOFF] ttH8(-*>Sfc«), ^rt^CP 

tS^^^^o (Hi 0 (d) #&) o 

[ 0 0 9 2 ] gfc^T, t 3 Ul&^TIfU^ d y ^ ff 

(II 1 0 ( e ) 0 30 

[0 0 9 3] t^b^, #3Sffio»«<z>ffiffi3S£[aiB&t£ 

is ywfe&n? zticx x v%bm#)\z# 

y^zsy&ftoz- tfrT^ZX 5i-ft6o *r«o*t*, 5fe 
(d) £B10 (e) k<nttttfrb9ibfrfe£5 

mx'\t, &m>frvBB<r>mmmmim^ feasant (- 

VDD) ct 0 A^^AfEiitEi^^iitS 

[0 0 9 4 ] ^C, 111 (a) ^tiLT^Ii 

[0 0 9 5] Hill (a) 5 t-, f^m/£ 

[0096] ::r-. flJE* n f- -v^f^^^n 

Tl ; N T 2 14 P I !> s/U±l:MO S F E T i LT»fi!t 50 
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Sixths, 

[0 0 9 7 ] *fcffi|B*pf--V*^h7V^^^PT 
1 , P T 2 f^NS^x^ilcMO S F E T t ITff ^ 

[0 0 9 8 ] ^^rt^CPl, CP2I4NI 

»J*£iv ^coy- hS^G^^JS-rsy - KND 
1 , ND 2 ici^^ntt^o 
[ 0 0 9 9 ] ^ft^c, rcoj; o [cPly'J ^SKi 

-r>x/i^ * N-^/^<Z>2M£^/Miit{CT^|&£;ft3 

itoffliiii 2 i 4 c^^n^^7 ^icr^-f 0 

ft&, [^11 2-|l 4i:^i/T, TiBBpj {4_hffi 

^^comffi^^EHi^(c xzmnmffi&^i.* r i b b 

-To 

[0 10 0] ifBl 2J2, #*^*ih7^^t 

comjEm*^3j5^GND (^-7>k) (c»nssesi 

14, fg^ttE£3. 3 V, 0, 3 5/zmA-;K ^tU^ 
?:^7^-^ <h lTt^ 6 
[0 1 0 1] 1181 2 ir'*^* <Z>S? 5 

ici^^nf t-t^Mos h7y^/^^<7)iJp^, vtb'S; 

£r#£fc#>{^3\ IKU h 7 >^ t IT n ff^^MO 
W»S«&»3?fcfc0>!M& ^7 yy^ 
[0102] ^cinii h7 vv^^i*-^x&o«± 
fit ( v b b ) *^b*-^rjiias5tt«i«<z>«tt«:^a^ 

ylitt)OT^6o 
[0103] f^H 1 3 7>^b , m/±ffiy^^^3 cO^mSft 
VBB^J: ^^^S-ft^ix5iC Lfc^ot. p ^ -V-^/^ 
MOS h 7 V v>'^^co,fE®]^^^ nft^MO S f^7 

[0 10 4] ^ix{4, 3f5£oA«fffltVBB^*5tf 6n 

Tt^ 0 ^1:114 14, h7V>^^ti'X^P-(a 
T, ta««ffi*3C^*H3:rJblBSE»B«<offi*v'rt ^ u- 
-V3yitt>OTfe5. ft*5. r :T'tt0 . 1 8 m 
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[0105] HHl 4tf»6>, «K«ffia*te«*«flEft:L 

Sitg*o«tett^$tiS 0 £*±!&93L*:J; S3 
056*©»»©«ffSlfeIaIK^J:ntf, ±8B3Rl£>SMS 

<5e> 

[0106] ( 1 ) **lfc<Z>»1B|<D«ffi»ilHli6^*5l^ 

Tfl * p y ^ff %<n>^4 ^u»£A«BEfctc*»a»<5 
£fr5 :^T'#5 J: 5Kft£o ^ma-fh3S 
[0107] fejo. ±15 JS 3 ©3£lft0>fl£1»W:£JlT0> J: 5 
t^C&^TH HNia^ pft^ h 7 P T 1 , 

££LTH Hi 5 (a) lc*-TJ:5K:, lEflMfc, Ml 

rt>cti\ ft*5, 115 (b) fc-to«fl5lsia&Sr^-*- 0 
[0108] ■ ±|BJB 3 <nmm<DMmzis^Tte. 
f^CPi, CP 2^NS^x;u_b{^iJlM^n 

tU-Plkix-f, Hi 6 (b) fc^-fj:5{-, Pli)x^ 
±{CS'J^fi)£^ix5 n ^-r^/u h 7y^^iiTMt 
5J:5Ctrt>J:^ ft*3, H6 (b) ic Is] 

[0109] ■ ±1BJB 3 OSfe*<0»fflHc:fc^Tli, Iff 
1 7{C7^-t-^ 5£> H«ffi«felHlK«:N-«>a^ • P- 

[Olio] ^€ffi«^IaI»«:Hi 8{c^-fi: 

^7^I«i(:M^hfcMii:t:«^ii6 

1, PT 2tt, S51Bi|Sfe»JK±ic^*n*«IIBIft»«x 
>«co^#JiS:-e<otg®iS (y — F>^/W) 
[Ollll ifc, iMfE**'^^ C P 1 , CP 2*oWi 

mjf7xmtM±^mm$ti, ^^ratt 103 w>£ 
< t t>^^-7jcom^) tt±iE*an*iio— «^j5a* 

fc, l^rf^yKPl, CP2^tMl 0511 

Wxfi±lE h 7^^nt 1 , pt 1 <n¥~- 
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[0 112] • Sit, H«E#£EI»ttBl 9jZ/^-r«t 

51^, ^7^s*s±t-j»jasn5t>^>t?*>oTt><tv\ 

C^T'H ^n^-^A- V y y^^NT 1 , NT 2S. 
^pff^F^^^PTl, PT2I1 5fe^>P 
6 fca*Lfctf>£iatllfc:, miB^7^StR±«C^fiS:$ix5 
ifl^iil 0 1 rtfc, ^^5^7^77^^ 

«) iir^^So :it4F7>^^nti, 

/0 NT2, PT1, PT 2<D?— h«*Gtt\ 0»J;itf&JI 

(cr) iiiaoTM^^. ft&^coy- 

[0113] Sft, St IB* -V^v^^C PI, C P 2 t>HU 

E#7*£*±«d7£Afci**i, ^raswsii 0 3 <*j>fc 

l»«*10 4W:«^tfilBAI^oA (Cr) 

jtoTjg/ssn-So ^t/wcpi, cp 2 

^ PT 1 co^- h««K<URl 0 2 ^|^~*fe»JBI (Wx. 
[0 114] *>/jS^fc, r <D& 0 \Zjf9X%1fc_kiZ.B!% 

nfct>^><b co^^c.l2St4#'t4^^iit^ll 2 O&tfH 2 1 co 
riBBpj «:±lH«*(7?SiaE**iii«S«cj:s«g»«i« 

jtf #?*X;K±fc:**S* is]) ^yflF7>y^^^ IT 
[0115] *-f 0 2011 05&*0>|r|-- 

Lr»g» h7^ ^t^rxsrM^tt*'* 
i^y^^i/-y 3 yLf;t)»T^5o ::r*il mag 

Iff^:12V, 5tfm^-/K Iiaf^'7^^H 

[0116] ^120^^, gEU h 7 y^ ^^IT, 
pff^MOS h7yy^^i:#t6nf t^AMO 

[0117] 2 1 \$9n<Dm 1 3 £ ^J#|C, V =7 Is 

isx&V4 xxu«±ib^7 ?:^-iar, msaj 
AiSHF- 3 <o®mn*&m (vbb) £»ffc;£-grT±15K» 

[0118] ^121 

IIVBB^J: & ASJE-ffcSjMSK Lfc^ot, p ^^^t> 
/I'MOS h 7 >-v ; ^^OfEi6tb^/^ n f t^/L'MO S h 

5(? ^v^^^tfc^risr-rsn^^b^f?, p^^co#.m 
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Kite* <&«4M4jft*^ 
[0 119] H«ff3StIsIKttH2 2\z*k-r& 

i, PT 2##h h^l:W^ix6t>^i urt> 

^ff-^CLK, /CLK^UT, ^OllO (a) , 
(b) J: 9 tc, *{^lHi^(7>ffiffl5S:JReufct> 

SWiift-W^tiy^fftPCLKl, PCLK 
2£rSU^£l&LT^ p s/^A**^l, 2ic^f^Q-f 

[0121] rO-^O^Piy^jff PCLKl, PC 
LK2il ^H12 3 107^3 J: -t^ttfflRK 

RBtI, r 2£^-f6 J: 5\z.ffitfl£titih<DX-ibZ> 0 Z. 20 
<D£ o\Z&$ P y$\% #-##fcJfc3i Tn— J Wife 

*K toff j s-frrd^io ±fe/- k&:e«e 

k i, pc lk 2ii«JBUJc?»j*$nsi>^*c*orfc <t 

[0122] 024 (C — o<7>^ P j/^fS*« 

k&j f<—#®& i nv i ^ir, ttffl^KteLfc 

Tp— j u^<yut4S±lEJHBlT 1, t2^ft5J:9 
fgPCLKl, PCLK2WIog|||«(:^$il 

[0123] (f4o^Mm) sat, ^m\zt-t- 

5«flE«±la]»©*4^jasco^*S:, 125-128 

[0 12 4] Z.<D%4(0^m<nm&tmtZ%\<nnifc<D 

2 5 (C7r:£,H£ Jr. 9 lC 9t<Dm 1 M^Lfc p f t^^M 
OS h7V^^^nff OS is* <? (^8 

t^«0 S h7 P T 1 (C^X.T n ^-Y-^A-M 50 
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OS h7^^^NT 2 SrRtf 5o 
[0125] Pill 2 5 J: 5 {C#H3fcC0^f§Gr> 

«JE«^lHlSSli:, *+/MCPl, SlOnf^r^u 
MO Sh7 y^^N T 1 , RT$% 2 Wnft^MO 

[0 12 6] ^r.'t 3 . HBf lOnf t^MVIOS f>7 
t^MOS h7^^NT 2(59 Kl/Y^Cf DM^ 

-h^GiV~FNDit:«^, ^oy-« 
M*G\*t p ^^A*«^2Jc*«^ix5o 

[0 12 7] iifSy- PNDlCl^t^C 

Pl©-*©*«i«*ttSn, p A 

Mfli^i^il^o ^IT^O^n^A^Wl 

/^i/KPlli nft^hMOS7^^, 

[0 12 8]*:, ^oj; 5fc«J«£ix5#l&*^tt 
o*ff«ils]tt^J:SA*ffi<o»*»^o«»«:H2 6 

26 (a) , (b) 

5^ P 5/ ^{f#CLK, /CLKI1 *.(Ci:t^mi^ 

[0129] 6 IZTFi-ffiM t 1 l£*3^T^ p y >? 

y-KNDl©ttVNl^iTLTtlff<f:^5 
(826 (a) , (c) #BS) o CO^^n^f^ 
/CLK^ THJ (VDD) f l(7)n 

ft^MOS h 7^^^NT 1 ifr TON j L , ceo 

t/^CP 1 <7>3S*tCtfcWU]t«W^y — KND 1 Ai 

osh7>^^NT2^ toffj Vtmizh&tz&, 

ttVNl#JL#"f 5t-fcS (126 (c) $&) o 
[0 13 0] P#£'J t 2(^D y^ff-§-CLK# 

l"Hj i^;Mc^fcL*££>6£, -tixfci^jESbry— F 

•ttVNlU, ^o^^fffCLKO THJ U-^L- (V 

DD) tcffi^-r<54>^:tfifi±»f $<x5E(w_b#-*-So * 
55. 2 Onft^MO S h7yv ; ^^NT2^ TON J 

u c^o^ c p i *nfcwara*G 

ttVNittfiTt5J:5l:45 (126 (c) #RBj e 



31 

[0131] |«^T, t 3lZte\,^mXf? a y 9 'ft 

t^OfftiJigLJCj: t? , ^o^l^CLK, /CLKCO 
1 f-^ ^^Sl:n ft^MO S h7^^NTl© 

(126 (d) #88) 0 

[0132] ^©^#±E«ri«;o*iijai<z>»i»«>«ffia5 

[0 13 3] Ktb h7V^^i:lt, n^** 

[0134] tfcfc, 127 £#03 LT**#S«JL«C^ 

js s n * sko jg* oie^ * 0 & o ifrs mm. <owt^ 

Nl^x/t" Pl^x/t/ (P— • N-^^/L-* P 

[oi3 5] itilsS l on^^^yu h7V^ 

^NT l(j:Pi[)x/H:(:MOS FETi LT^i&^iX 
[0 13 6] I2^)nft^ h7Vy^ 

nd i ^pif)x;K;ii^nri^ 0 

[0137] *r*'*i/#C P 1 fiPi^x^if: 

toy- hW^G^ffiiB/— knd i KttiassnT^ 

<5 D 

[0138] z<D£5izm&£h&&MM0>mi&<nn,BE 

[0 13 9] fc*3, ±lSjB4©**(©»tt«£)LT^J: 5 
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?IC I^mJE^^H^^N-^^/^ • P r>^/WC0 2S^ 

[0140] • mmi±m^^nm s otc^-r «t 

5 tc, ^7^i«iCM^ti6t)^T^oTt>J:^o 
nft^^y^^NTl, NT2il 

<nmnm (y-*« kw>««) ^irM^ns, 

[0141] ffilE^-V'^^C P 1 fctWlB^f^^ 

»T»t«l 0 3) tt±|a*i»«:*(7>-»^^$tlfc 
nI«*tJ:or»*Sii, ^i»Mi0 4B«t 
{i'_bf3^M^nA (Cr) SSH«torM^n5o * 

fc, ^^t^^CPio^iiosfl #'JxJ£_b 

ISh7V^^NTl, PT1©^-M««10 
[0142] ■ PI»E*£®»tt$fc<7>B 1 8 

^ftS^n^^fff PCLK1, PCLK2HTt) 

[0 14 3] (f 5(Oll^iI) £XT\ #3g9!{£5&>a> 
3m/£3££0S&Ojg 5 co^co^M^, 131-133 

[0 14 4] Z-<n% 5 <nmM<Dj%mtntltzW 3 *o|£Jfefl£ 
1»t©«fiS;JiOffl*^ttfto^{c*>So t^b^, 13 

S h 7 y^^Srnfir^MO s h7y^^^}:fl 

^MOSF7^^^PTl, PT2CjttT, §3 
lC/T^llSnft^^MOS h7>y^^NT2,N 

[ 0 1 4 5 ] #**<0»»0>«jE*£®Ktt, 130 3 1 

iz&Stiz J; p (c, y-^^s^flfjfey- knd i , 
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©nft^ (NT 1, NT 

ft, te*^*tfi«-¥- (litWi 1 ) ££ft6SH2C0n 
^^^}Vy=?^>-S7.$ (NT 2, NT 2' ) <b£r^L 

I^^yy^^^ (NTl, NT2) , (NT 1 ' , 
N T 2 3 ) ^fttV^o 
[0 14 6] Rt|Mh7^y^^^(7)f 10nf 

^^h^v^^ (NTl, NTl' ) ©KU^yiS 

tF (Hfftti^*^) nit&m&mztnztth^^ mm 

lOnft^/^yyy'^^ (NTl, NTl 1 ) <D*f 

ft^y - Fi^n^gs^r^s. 
[oi4 7] r <d& o\zmf&znz>*nM<Dmm 

2 \z7^-rmp\ 1 1 {c*5^t^ n 5/ ^{t ^-c lk^ r L J 

«tiVNlW£Tir«tE^j:i? (132 (a) , 

(c) #HS) , tixl:#oTnft^MOS h7>^ 
^^NT 1 ' ^ TOFFJ m&\Z.W<J-tZ>t t t>t-n^ 
t^MOSh7y^^NT2' fl* TONJ #C$U.L# 

(VDD) {dfbt^^^xh, y-FND2WlttVN 
2 12, ^n^f|§/CLKO THJ </U (VDD) 
^ffl^-f 5#*:l}jK_btf *tU±*L (113 2 (b) , 

(d) #.0S) , ^l:#otnf^^/HVIOS h7>"y' 

AMO S h7 l/i??* $ N T 2 # To F F J ^M^^tj-T 

[0148] Z.(Dt^ , ±12 n ff^MO S h7 yy' 
^^NT2 5 fl* TONj tfi^ffot, _h1B*-Y^f 
^ C P 2 {ClS^^illWGND^§l#fe^n5^ £ 
W:#oty- KltVN 2»iffiT-T 5 
(132 (d) #jjg) o 

[0149] £7t, ilBn^ + ^/t'MO Sf^7 isisXf 
NT 1^ TONj tSOCfoT, ^r/y^^NT 
l <r> K u>f >'iB : fDWI^b*ir^v / ^ CPl co^Jct^fcb 
Wim^V" KND lftlfcatta&tPo ^tr, -(O 
Sfflftt, nf f^MOS h7V'/^^NT2^ TOF 
Fj Vtm\zhZtz*t>. ^t^y^CPlCi^iAtil, 
^ft^Cry- KtttVN 5 £ 5K)fe<5o 

(132 ( c) #BS) o 

[0150] ftfC, 0$£>J t 2 K^I^T* C2 y?m^C L 

[0151] -f #:b*>. fl]0#^J t 2 fC&l^T £ n 
ICO-itVNllj:. ^Dj/^f|^CLK(D fHj U"<^ 
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(vdd) {c«^-r5»Aftfjs±y f sn±#L (132 

(a) , (c) #BB) , tiil:#oTnft^MOS 

h7y^^NTi J ^ roNj £fct> 

Cnf t^^MOS h 7>^^NT 2' ^ ToFFj 

ytm\zWiJ-fZ>« tit, * p j/^fg #/c l k# r L j 

t"</M£Xft;L#3&3 t, / — KND 2<^£fiVN 2(i 
iTtttiEi/^ (132 (b) , (d) #RB) , 
^tlCffotnf^^^MO Sh7 NT 1 ^ 

TOFFj ftWfTtS^HICnf^MOSh 
/<? 7^^NT2^ TONj ^IC^ttSo 

[0152] IfBnf + ^MO Sh7 Vv> 

^^NT2^ TONJ t^O^ot, 

cpi jc««>3i^tufli;«f^GND{c3l#a36»tu5n £ £ 
ftf?, tt^ory-Kl^VNlMTtSi:^^ 
/£5 (113 2 (c) #fg) 0 ±fBn^-Y^^MO 

s h7yy^^NTr a* tonj t5coi:#ot, p 

hyyy^^NTl' <7) K W V*8^-Dffl0j&»k* *r 
^ C P 2 co^ficMit^J Lfclf^V - KND 2iWfc:8E*i 

2(7 ^^NT2' ^ TOFFj tU&JC&^ctf), ^ + /*v^ 
CP2l:SJ6^ ^ftlaSCTy- KtttVN 2 A* 
(132 (d) 0 

[0153] m^r, &fMt sizte^rntf? p y^ft 

^CLK^ r L J U^M£3EteL*&8£>5&, Jfe<7>^*J t 

B*y^#/CLKOW^8l:, nft^MO 
S^yy^^NTl, NTl' m^-fftj^GD Fl/^f > 

(0 3 2 (e) #&) 0 

[0154] -ttett , #3£ftO?gte<Z>«jEE«£[IIKfc: 

[0 15 5] 113 3 (a) ^#ffiLTM#iS 

^ ^«^^f^B^f^o **5, ^O^fffi®^^!] 3 3 (b) 

[01561 RIH33 (a) {C^$tl^> J: 9 tC, l^lgffi 
^^©^ 3 (D3gJ6<z>»* i: P - 0 ^ • 

[0 15 7] ^^T-, flfB#n ^-V^/L- h7 yy^^N 
Tl, NT 2, NTl 3 , NT2 1 I^Pl^/^CM 

Vm\Ltt%ht^AZ%r K Lx^ y«D«Pf[)x/M; 

50 it^nr^So 
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[0158] it, ** + ^^CPl, CP2I5PI 

[0 15 9] z<o£ ?izMf&£tiZ#:mM<Dftm<nm > EE 

[0160] iisms^mfeo^j^^r^ct 9 /<? 
s if ^^mmtt^-rz pb^ y * >mm±\z.j&&-rz&i 

[0161] ::r-n ^nft^h^^^NT 

1, NT 2, NTT , NT2' tetftU$&m$£-t^. m 

l, CP 2l«Iil:M^t^!l nyilMlfe 

[0162] • ^^^^0^^113 5 (C^-fJ: 

::T"li ^nf h 7>^^NT 1 , NT 2, 

NT 1 ' , NT2 1 fi, 5fc<£>g[3 0{Z7FLfz<ntffiW. 

\C miB^v^St£_b^jS:^ixS«ra*fe^JBi 0 l 

6 0 ::T# h 7>y^^NT 1 5 NT 2, NT 1 ' , 
NT 2' bStrnGYX. WttfAH^PA (Cr) 

[0163] *5t, lWla^-Y^^^CP 1, CP2t)fi5 

M*tf±i3&JR^ da (Cr) *B*fcJ:oT^«£ix 

Pl^rt^^CPl, CP2<7)i«lO *<? 
SfS, #'JxJ£_kffi h7>^^NT 1, PTlCO^-h 

mmmtmi o 2 tm-mmm (w*.!*, 

JR) o ft*5, ::WF7^y 

[0 164] -it, ^«ffi«£[slKtt5fcoiai 8<c* 
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n jy^fg -§-P C LK1, PCLK2^lTt) 

[0165] (* 6 <nnm<n$m) &t, #*9!kj&>3&» 

[0166] 1136 \Z.7jk-i~£ 5 ^> #*ft<7>»1»£>* 
5 0, £S«t8E»lIIS&6 0, ^-^fgift®^ 7 0, 

<5 o 

[0 16 7] ±iE**»5 0 tt*j&0>jfeaElfc (Yl-Y 
n) ^rf-^i (Xl~Xm) 

[0 16 8] *fcjfe*l8SE»EI»6 Ott, *tJlElg»<z>£ 

5o -*\ ^-^1?I*@{£7 Ott, #ife*«Y«C»JCSL 
fcM^lli$:f-^i (Xl-Xm) [C^f^c 

[0 16 9] £fc:«BE*3=tH|&8 0f3\ 
M£>\^Tte. Wtl^«)0 9lc^tfcJ: 5*IsIK*j5SSr 
fit, tjt^Hl 9loflfc X 5*»fffi*ift«r*L 

[0170] -f ftfc>*>, 2o©*^/^Srft, 

6o ^rlt, ^D;y^iftCLK, /CLK (HCLK 
1, HCLK2) <D¥fflMmc®mmz.7$l/{?l/<>f$:?f 

5ii^t?#5J: )l:^ot^ 0 4#MC^Tf3:, 
jE^£0£§8 o **^»;+5#n^-t*^ h 7 v^>^^& 
^pft^h7y^^li ^f7>^S*E±{c, tfy 
v-y ayn^y^n lt»^tt^ 0 
[0171] it, U"<^3C*EI»9 0tt±E«ffi«* 
®2&8 OK WIS:? p ff -§. c LK, /CLKiirEfl 

C L K 2 £r 0 — 1 5 V<7>^ p y $ ff ^HC L K 1 , HC 

r. go J; 9 . ^ o sx ? ff w^a^^^t Ki(-J: 
[0 17 2] ^coj: 5 K*J«£ftS#l06©«ilB^«flE 
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:^iaoT, ^3£_kf££^ii (Yl-Yn) fctt, « 

[0 17 3] (2) ilBf^StCttE^M 

[0 174] (3) f B a B t^^f(c<f:oT'e^ 

[0175] (4) ^co£ (16*) 

co^^ v>ttffi|8£[H]8& 8 o ^i B 0 B f^gtCMt5: 

t\cx^x, mm^mmt ^x<D^t7f;& 3 M*fa±.£'&& 30 

[0176] to, JiiajS6<?Dgift^1ftW:eJlToJ:5 
^ir-ntts^^ hx^ z> 0 
• i B s B ^gt(cMtsnEf4[H]^8 0 t una, 

3 UC/TLfci It, fi.o^^l!3 5 

[0177] • m 1 j£^>£®&zm^tz.&ihm^mwt l 
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[0 17 8] • 

ftfU F'Jx.^tlEL (Electro Luminescence) ^^^S 

[0179] • Jiffi? p y ^ff #L C L K 1 , L 

C L K 2 <h LT, ftcogj 2 3 lc^£il,6<fc 5 ft, *:<OtiL 

ftSJBHt 1, T2^ft6^Py^(ttPCLKl, 
PCLK2 <h LTtiK 

[0 18 0] ^Oto, ±lMr£5*^tttt:#iifcSEH^ 
(GND) ilTM^3^^^IEVBB^4t 

6 ^ j* -ft « ffi £ % £ $ & m t> 5s ffl -r 6 r. ^ # X s 

[Bffi^«*ftR«] 

[Hi] r.<Z>|SKfcd»3&^«fl£**lII»OlSl«>|5J60 

»*jco^r*<os*|5ii»«j«fr^-riHiii&H, 
im2] mni<Dmm<oj&m<on&¥6£®&<DW}ft&^ 

[03] RI«l<7>3m£(D»tt<7>ffiffi|8*IBI»«:3*«>3: 

[15] (^«lO*JK©»1llO«jE«*(H!SS«r2Ji^* 

[16] If 1^10»Mi4lH]^^^7^1 

[17] ro*W«C3&*3&»5«ffi«fe[s!]ISOfR2^|llt^ 
[18] ^*2i7>|MS(OjeiBo«ffi**[Hlj»ORjeOTS: 

[id] r^^jc/j^^tKia^of 30^10 
[lio] PJS3 0**^«<7>«ffi«*IiiBff>ib^S: 
[011] l^*3^*«O«*(!0«ffi«±Ifiia&«:3«?> 
[Hi 2] I^jB3O*lfeo»ffi(Z>«ffi*i[H!IS^:«6*(0 

WE$g £ 0 & ^ <z> ma ^tt(Ru^7 7. 

[Hi 3] P3i:< l3jS3 0**©»ffi<D»E#&lH]&£ 

VEM(om.&m±^i^t <Dm.-&&)ft&£btm Lit?? y« 
[H4] mc<ffi%3<nnm<D&m<omE.m$i\B\&t 
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(sis] mms^m^(omm<om 1 &m±\B}^^mm 

[H6] mm3<oMM<Dmm<nnfrm±®m<Dm<n& 

[mi 7] m&3<o&M<D&m<r>n,&&£.m&&2m<> 
imi8) mfss<Dn»nmte<ottft±®&&-yv = 

[111 9] R||R3(D*ft(7>^1»60«ffi*feIaIK«:^7^ 
[H2 0] fPJJS3<o*lKo?gffi^35»A»-5«fiE**lsIBi: 
[121] BC<HIB3«>*lKo»1ft{C3&^s«ffi»* 

[112 3] PIJB3 0|Mfe0^1»(D«ffi»i[Hia&icHljDi- 

~ ho 

[024] 0 2 3K^Lfc* p ^^«*«:afit*tS 

[|25] r «^CM^Iff^4@^^f 40^1 
^tt{coi^T-?:i75a*lsIiS«fi8«:^"t-[sIBHo 
[126] |3JB4 0^*0»ffi(©ttJE*fe[5I|»(75»f^S: 

[02 7] RjB4©*«SO^»OtBjffi»*!fi]BSr3JB!> 

[02 8] H2 7 0«ifttC»JESLyt[^«EE»^liI]l&<Z># 
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[129] mm4<ommmm<om&m±M$&<o*:<nttL 

[130] [^«4^*J6(D^lio«jE^i[HiB«:^7^ 

[132] mm 5 <DmMmm<o^&&±®&<D$}ft* 

7F-f$ 4 ^ — ho 

10 [03 3] HJS5^*KOJg1lO«ffi*±lH|j»4:3JB^ 

[134] P*5<Z>*ffi^»*(Z>«ffi«*lHl85S:2Ji!> 

[135] mm s (ommnm&<vMfr^±®$&$: & y * 

[136] f 6(D^l(7)flt tt, ^<7>»WJC}&^S 

[03 7] t»*^«£EJ8^IaIK(OS*l§IK«fiit«r^+ia 
[0 3 8] $§*(0«£E«*iaKoffi^S*:IaIB««:*r^ 
[ff#<OR9!] 

1, 3---tiffifcMj#i&^ 4 -51 

MESS, 5-lft3!laJ», 5 0-^1 6 0 

SS, 9 0 ■•• CPl, CPZ-*t^ 
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